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(54) DISPLAY DEVICE AND DISPLAY CONTROL METHOD

(57) A display device (1) includes an object detecting
section (103), a display section (14), a gesture accept-
ance section (102), and a display control section (101).
The object detecting section (103) detects an object con-
tained in display target data. The display control section
(101) determines whether the object detected by the ob-
ject detecting section (103) is present in, of the display
target data, a range of data displayed as a display screen
image on the display section (14), keeps the display sec-
tion (14) from displaying a scroll bar in presence of the
object in the range of data, and allows the display section
(14) to display the scroll bar in absence of the object in
the range of data.
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Description

Technical Field

[0001] The present invention relates to display devices
and display control methods and particularly relates to a
technique for providing a scrolling display of display tar-
get data.

Background Art

[0002] Image forming apparatuses, mobile terminals,
such as a smartphone, personal computers, and the like
each include a display section, such as a liquid crystal
display (LCD) or an organic EL (OLED: organic light-emit-
ting diode), and allow the display section to display dis-
play target data.
[0003] Because the display section has limited size, it
may not be able to display a whole range of the display
target data at a time. In this case, a partial range of the
display target data is displayed and, upon acceptance of
a user’s scroll gesture, a display screen image is dis-
played by scrolling (see, for example, Patent Literature
1).
[0004] Furthermore, in the case of displaying a partial
range of the display target data, a scroll bar is displayed
on a portion of the display screen image (see, for exam-
ple, Patent Literature 2). By checking for the scroll bar,
a user can know whether or not the display screen image
is displayed by scrolling.

Citation List

Patent Literature

[0005]

Patent Literature 1: JP-A-2014-203202
Patent Literature 2: JP-A-2002-244641

Summary of Invention

Technical Problem

[0006] When the scroll bar is displayed, a display area
for displaying the display target data is narrowed by as
much as the scroll bar is displayed. It is conceivable to
always keep the scroll bar from being displayed in order
to avoid the narrowing of the display area, but, in this
case, the user may not be able to know whether or not
the display screen image is displayed by scrolling.
[0007] The present invention has been made in view
of the above circumstances and has an object of enabling
a user to know whether or not a display screen image is
displayed by scrolling while ensuring a display area for
displaying display target data as widely as possible.

Solution to Problem

[0008] A display device according to an aspect of the
present invention includes an object detecting section, a
display section, a gesture acceptance section, and a dis-
play control section. The object detecting section detects
an object contained in display target data. The display
section displays a display screen image based on the
display target data. The gesture acceptance section ac-
cepts a scroll gesture on the display screen image. The
display control section is a display control section that
allows, based on the scroll gesture accepted by the ges-
ture acceptance section, the display section to provide a
scrolling display, wherein the display control section de-
termines whether the object detected by the object de-
tecting section is present in, of the display target data, a
range of data displayed as the display screen image on
the display section, keeps the display section from dis-
playing a scroll bar in presence of the object in the range
of data, and allows the display section to display the scroll
bar in absence of the object in the range of data.
[0009] Furthermore, a display control method accord-
ing to another aspect of the present invention includes
an object detecting step, a gesture acceptance step, and
a display control step. In the object detecting step, an
object contained in display target data to be displayed
on a display section is detected. In the gesture accept-
ance step, a scroll gesture on a display screen image
displayed on the display section based on the display
target data is accepted. The display control step is a dis-
play control step of allowing, based on the scroll gesture
accepted in the gesture acceptance step, the display sec-
tion to provide a scrolling display, wherein it is determined
whether the object detected in the object detecting step
is present in, of the display target data, a range of data
displayed as the display screen image on the display
section, the display section is kept from displaying a scroll
bar in presence of the object in the range of data, and
the display section is allowed to display the scroll bar in
absence of the object in the range of data.

Advantageous Effects of Invention

[0010] The present invention enables a user to know
whether or not a display screen image is displayed by
scrolling while ensuring a display area for displaying dis-
play target data as widely as possible.

Brief Description of Drawings

[0011]

[Fig. 1] Fig. 1 is a block diagram showing an outline
of an internal configuration of a display device ac-
cording to one embodiment of the present invention.
[Fig. 2] Fig. 2 is a view showing an example of display
target data.
[Fig. 3] Fig. 3 is a view showing an example of a
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display screen image displayed on a display section
of the display device according to the one embodi-
ment of the present invention.
[Fig. 4] Fig. 4 is a flowchart showing a flow of a scroll-
ing display operation of the display device according
to the one embodiment of the present invention.
[Fig. 5] Fig. 5 is a view showing an example of a
display screen image displayed on the display sec-
tion of the display device according to the one em-
bodiment of the present invention.
[Fig. 6] Fig. 6 is a view showing an example of a
display screen image displayed on the display sec-
tion of the display device according to the one em-
bodiment of the present invention.
[Fig. 7] Fig. 7 is a view showing an example of a
display screen image displayed on the display sec-
tion of the display device according to the one em-
bodiment of the present invention.
[Fig. 8] Fig. 8 is a flowchart showing a flow of a scroll-
ing display operation of a display device according
to Modification 1 of the present invention.
[Fig. 9] Fig. 9 is a view showing an example of a
display screen image displayed on a display section
of the display device according to Modification 1 of
the present invention.

Description of Embodiments

[0012] Hereinafter, a description will be given of a dis-
play device, a display control program, and a display con-
trol method, all according to one embodiment of the
present invention, with reference to the drawings. Fig. 1
is a block diagram showing an outline of an internal con-
figuration of the display device according to the one em-
bodiment of the present invention.
[0013] The display device 1 according to the one em-
bodiment of the present invention is, for example, a mo-
bile terminal, such as a smartphone, and includes a con-
trol unit 10, a ROM (read only memory) 11, a RAM (ran-
dom access memory) 12, an HDD (hard disk drive) 13,
a display section 14, and a communication interface 15.
These components can transfer data or signals to and
from one another via a CPU bus.
[0014] The HDD 13 is a large storage device and
stores, in a portion of its storage area, data (display target
data) to be displayed by the display section 14.
[0015] The communication interface 15 serves as an
interface for data communication with personal comput-
ers and so on connected over a network.
[0016] The display section 14 is formed of a liquid crys-
tal display, an organic EL or the like and displays display
target data stored in the HDD 13 or display target data
received through the communication interface 15 from
an external personal computer or the like.
[0017] Furthermore, the display section 14 is provided
with a touch panel section 141. The touch panel section
141 detects a user’s touch on the display section 14,
together with a point of touch (coordinate point). When

detecting the user’s touch, the touch panel section 141
outputs a detection signal indicating the point of touch to
an after-mentioned display control section 101, an after-
mentioned gesture acceptance section 102, and so on
of the control unit 10. In this manner, the touch panel
section 141 serves as a gesture input section through
which user’s gestures are input from the user.
[0018] The touch panel section 141 encompasses a
touch panel operable to detect a user’s finger or the like
when the user’s finger or the like, even if not touching
the display section 14, comes within a certain distance
of the display section 14. Therefore, the term "touch"
used in this embodiment includes a state where a finger
or the like coming within the certain distance of the display
section 14 is detected, without an actual touch on the
display section 14, by the function of the touch panel
section 141, with the consideration of this state as a sub-
stantial touch.
[0019] Furthermore, the display device 1 may include
physical keys in addition to or in place of the above touch
panel section 141. Examples of the physical keys include
arrow keys, a Page Up key, and a Page Down key.
[0020] The control unit 10 is formed of a CPU (central
processing unit) or the like and governs the overall op-
eration of the display device 1. The ROM 11 stores a
display control program for controlling operations of the
display device 1. The RAM 12 is used as an operating
region of the control unit 10 and for other purposes.
[0021] The control unit 10 operates in accordance with
the display control program stored in the ROM 11, the
HDD 13 or the like to function as a control section 100,
a display control section 101, a gesture acceptance sec-
tion 102, and an object detecting section 103. Alterna-
tively, each of the control section 100, the display control
section 101, the gesture acceptance section 102, and
the object detecting section 103 of the control unit 10
may not be implemented by the operation in accordance
with the display control program but may be constituted
by a hardware circuit.
[0022] The control section 100 governs the overall op-
eration control of the display device 1. For example, the
control section 100 uses the communication interface 15
to perform data communication with personal computers
and so on connected over a network.
[0023] The gesture acceptance section 102 identifies
a user’s gesture input by a user, based on a detection
signal output from the touch panel section 141. Then, the
gesture acceptance section 102 accepts the identified
user’s gesture and outputs a control signal corresponding
to the user’s gesture to the control section 100, the dis-
play control section 101, and so on.
[0024] In this relation, user’s gestures include a scroll
gesture (referred to also as a swipe gesture), a select
gesture (referred to also as a tap gesture), and a pinch
gesture. For example, when the user slides his/her finger
on the display section 14 while keeping it in touch with
the display section 14, the touch panel section 141 out-
puts to the gesture acceptance section 102 detection sig-
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nals indicating a series of points of movement from an
initial point at which the touch has been first detected to
a latest position at which the touch is last detected. The
gesture acceptance section 102 identifies, based on the
detection signals output from the touch panel section
141, a user’s gesture input by the user as a scroll gesture.
Then, the gesture acceptance section 102 outputs a con-
trol signal corresponding to the scroll gesture to the con-
trol section 100, the display control section 101, and so
on.
[0025] The display control section 101 has a function
to control the display operation of the display section 14
based on a user’s gesture accepted by the gesture ac-
ceptance section 102. For example, when the gesture
acceptance section 102 accepts a scroll gesture, the dis-
play control section 101 allows a display screen image
displayed on the display section 14 to be displayed by
scrolling according to the scroll gesture.
[0026] Fig. 2 is a view showing an example of display
target data. Display target data D1 is composed of a back-
ground image portion d0 and object portions d1 to d7.
The background image portion d0 is formed of mono-
chromatic image data. The object portions d1 to d7 are
each formed of a minimum rectangle containing an ob-
ject, such as a batch of characters or graphics, located
in a unitary area. In an example shown in Fig. 2, the object
portions d1, d2, d4, d5, and d7 each contain a batch of
characters and object portions d3 and d6 each contain
a batch of graphics.
[0027] Fig. 3 is a view showing a display screen image
displayed on the display section 14. As shown in Fig. 3,
a display area of the display section 14 where data can
be displayed includes a fixed display area and a scrolling
display area. Display target data D1 to be displayed by
scrolling according to a scroll gesture is displayed in the
scrolling display area, while predefined data D2 is dis-
played in the fixed display area.
[0028] Because the display section 14 has limited size,
it cannot display a whole range of the display target data
D1 within the scrolling display area at a time. Therefore,
in the example shown in Fig. 3, the display control section
101 allows a partial range of the display target data D1
to be displayed as a display screen image in the scrolling
display area. When the gesture acceptance section 102
accepts a user’s scroll gesture, the display control section
101 provides a scrolling display of the display screen
image displayed in the scrolling display area.
[0029] Furthermore, the display control section 101 de-
termines whether or not any objects are present in, of
the display target data D1, a range of data displayed on
the display section 14. Then, the display control section
101 keeps the display section 14 from displaying a scroll
bar when any objects are present, while the display con-
trol section 101 allows the display section 14 to display
the scroll bar when no object is present. Details of the
functions of the display control section 101 will be de-
scribed hereinafter.
[0030] The object detecting section 103 has a function

to detect any objects contained in the display target data
D1. Specifically, the object detecting section 103 subjects
the display target data D1 to rasterization to obtain bitmap
data. Then, the object detecting section 103 analyzes
the bitmap data to acquire information (object informa-
tion) indicating the number and areas of objects con-
tained in the display target data D1.
[0031] Next, a description will be given of an operation
of the display device 1 having the above configuration.
Fig. 4 is a flowchart showing a flow of a scrolling display
operation of the display device 1.
[0032] When the gesture acceptance section 102 ac-
cepts an instruction to display display target data D1
(YES in step S10), the object detecting section 103 de-
termines whether or not there is object information indi-
cating the number and areas of objects contained in the
display target data D1 (step S11).
[0033] When there is no object information (NO in step
S11), the object detecting section 103 analyzes the dis-
play target data D1 and generates object information
(step S12). On the other hand, when object information
is stored in the HDD 13 or sent from an external personal
computer or the like, that is, when object information is
present (YES in step S11), the object detecting section
103 does not perform the processing in step S12 and
accesses the HDD 13 to acquire the object information.
The object detecting section 103 may allow a storage
section capable of fast readout, such as the RAM 12, to
previously store object information being stored in the
HDD 13 or object information sent from an external per-
sonal computer or the like. In this case, the object de-
tecting section 103 accesses the RAM 12 or the like to
acquire the object information.
[0034] The display control section 101 identifies, of the
display target data D1, a range (display range) to be dis-
played in the scrolling display area (step S13).
[0035] Then, the display control section 101 deter-
mines, based on the object information acquired by the
object detecting section 103, whether or not any objects
are present in the display range identified in the process-
ing in step S13 (step S14).
[0036] When any objects are present (YES in step
S14), the display control section 101 allows the display
section 14 to display the range of display target data D1
identified in step S13 (step S15). In doing so, the display
control section 101 keeps the display section 14 from
displaying a scroll bar.
[0037] On the other hand, when no object is present
(NO in step S14), the display control section 101 allows
the display section 14 to display the range of display tar-
get data D1 identified in step S13 and a scroll bar (step
S16).
[0038] When, after the processing in step S15 or step
S16, the gesture acceptance section 102 accepts a scroll
gesture (YES in step S17), the display control section
101 allows the display section 14 to provide a scrolling
display (step S18) and the process then goes back to the
processing in step S14.
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[0039] The above scrolling display operation will be de-
scribed more specifically with reference to Fig.3 and Figs.
5 to 7.
[0040] In the example shown in Fig. 3, objects (the ob-
ject portions d1, d2, d3, d4, and d5) are present in the
display range of display target data D1 and, therefore,
the display control section 101 keeps the display section
14 from displaying a scroll bar. When in a state shown
in Fig. 3 the gesture acceptance section 102 accepts a
scroll gesture, the display control section 101 allows the
display section 14 to provide a scrolling display. Because
no scroll bar is displayed in the display screen image but
objects are present in the display range of display target
data D1, the user can check whether the objects are
changed in position owing to the scrolling display and,
thus, the user can know whether or not the display screen
image is displayed by scrolling.
[0041] When the display screen image is displayed by
scrolling from the state shown in Fig. 3, a display screen
image is given as shown in Fig. 5. Also in the example
shown in Fig. 5, objects are present in the display range
of display target data D1 and, therefore, the display con-
trol section 101 keeps the display section 14 from dis-
playing a scroll bar.
[0042] On the other hand, when the display screen im-
age is further displayed by scrolling from the state shown
in Fig. 5, a display screen image is given as shown in
Fig. 6. In the example shown in Fig. 6, only a background
image portion d0 is present and no object is present in
the display range of display target data D1. Therefore,
the display control section 101 allows the display section
14 to display a scroll bar D3. Because the background
image portion d0 is formed only of monochromatic image
data, the user cannot know, even if checking the display
screen image, whether or not the display screen image
is displayed by scrolling. However, since the scroll bar
D3 is displayed on the display section 14, the user can
know, by checking for the scroll bar D3, whether or not
the display screen image is displayed by scrolling.
[0043] Furthermore, when the display screen image is
further displayed by scrolling from the state shown in Fig.
6, a display screen image is given as shown in Fig. 7. In
the example shown in Fig. 7, an object (the object portion
d6) is present in the display range of display target data
D1 and, therefore, the display control section 101 keeps
the display section 14 from displaying a scroll bar.
[0044] Note that when keeping the display section 14
from displaying a scroll bar, the display control section
101 expands the display area of the display section 14
where the display target data D1 is displayed to a display
area of the display section 14 where when allowing the
display section 14 to display the scroll bar D3, the scroll
bar D3 is displayed. Thus, a situation can be avoided that
because of the display of the scroll bar D3, the display
area for displaying the display target data D1 is narrowed
by as much as the scroll bar D3 is displayed.
[0045] The present invention is not limited to the con-
figuration of the above embodiment and can be modified

in various ways. For example, although the above em-
bodiment shows the display device 1 which is a mobile
terminal, such as a smartphone, taken as an example of
the display device according to the present invention, the
present invention is not necessarily limited to this case.
The present invention can be applied to, in addition to a
mobile terminal, such as a smartphone, various types of
equipment with a display section, such as, for example,
a personal computer and an image forming apparatus.
[0046] Furthermore, although in the above embodi-
ment the description has been given of the case where
an image displayed on the display section 14 is displayed
by scrolling by a swipe gesture using a touch panel func-
tion, the present invention is not necessarily limited to
this case. The image displayed on the display section 14
may be displayed by scrolling by a swipe gesture without
using a touch panel function. Examples of such a gesture
include a scroll gesture using rotation of a wheel button
provided in a mouse or the like and a scroll gesture using
selection of a scroll bar.
[0047] Hereinafter, a description will be given of other
modifications.

<Modification 1>

[0048] Fig. 8 is a flowchart showing a flow of a scrolling
display operation of a display device according to Mod-
ification 1. The same steps of processing as those de-
scribed with reference to the flowchart shown in Fig. 4
are designated by the same references and further ex-
planation thereof will be omitted.
[0049] In the display device according to Modification
1, when an object is present in the display range identified
in the processing in step S13 (YES in step S14), the dis-
play control section 101 determines whether or not dis-
play contents presented by the display range after being
scrolled are changed from display contents presented by
the display range before being scrolled (step S20). Spe-
cifically, when an object present in a range of display
target data D1 displayed as a display screen image on
the display section 14 is an object formed of the same
object aligned in the scrolling direction, the display control
section 101 determines that display contents presented
by the display screen image after being scrolled remain
unchanged from display contents presented by the dis-
play screen image before being scrolled.
[0050] For example, when the display screen image
displayed on the display section 14 is a display screen
image shown in Fig. 9, an object portion d8 is present in
the display range. The object portion d8 is an object
formed of the same graphics (object) aligned in the scroll-
ing direction and, therefore, its display contents remain
unchanged even after the object portion d8 is displayed
by scrolling. That is, the display contents presented by
the display range after being scrolled remain unchanged
from the display contents presented by the display range
before being scrolled. In this case, the user cannot check
whether the object is changed in position based on the
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scrolling display and, therefore, the user cannot know
whether or not the display screen image is displayed by
scrolling.
[0051] Hence, when the display contents presented by
the display range after being scrolled remain unchanged
from the display contents presented by the display range
before being scrolled (NO in step S20), the display control
section 101 allows the display section 14 to display the
scroll bar D3 (step S16).
[0052] On the other hand, when the display contents
presented by the display range after being scrolled re-
main unchanged from the display contents presented by
the display range before being scrolled (YES in step S20),
the display control section 101 keeps the display section
14 from displaying the scroll bar D3 (step S15).

<Modification 2>

[0053] In a display device according to Modification 2,
the object detecting section 103 not only detects any ob-
jects contained in the display target data D1 but addition-
ally determines the attributes of the detected objects.
Specifically, the object detecting section 103 determines
whether each of the detected objects is a character object
formed of a plurality of characters or a graphic object
containing any graphics.
[0054] When an object is present in a range of data
displayed on the display section 14 and the object is a
character object, the display control section 101 allows
the display section 14 to display a scroll bar. On the other
hand, when an object is present in a range of data dis-
played on the display section 14 and the object is a graph-
ic object, the display control section 101 keeps the display
section 14 from displaying a scroll bar.
[0055] Furthermore, when a plurality of objects are
present in a range of data displayed on the display section
14, the display control section 101 allows the display sec-
tion 14 to display a scroll bar if all of the plurality of objects
are character objects. On the other hand, when the plu-
rality of objects contain at least one graphic object, the
display control section 101 keeps the display section 14
from displaying a scroll bar.
[0056] When an object contained in the display range
is a character object, there may be cases where a change
of the character object is difficult to notice even if the
display screen image is displayed by scrolling. The dis-
play device according to Modification 2 can avoid a sit-
uation that the user overlooks the scrolling display be-
cause he/she is unaware of a change of the character
object.

Claims

1. A display device comprising:

an object detecting section that detects an object
contained in display target data;

a display section that displays a display screen
image based on the display target data;
a gesture acceptance section that accepts a
scroll gesture on the display screen image; and
a display control section that allows, based on
the scroll gesture accepted by the gesture ac-
ceptance section, the display section to provide
a scrolling display, wherein the display control
section determines whether the object detected
by the object detecting section is present in, of
the display target data, a range of data displayed
as the display screen image on the display sec-
tion, keeps the display section from displaying
a scroll bar in presence of the object in the range
of data, and allows the display section to display
the scroll bar in absence of the object in the
range of data.

2. The display device according to claim 1, wherein
when keeping the display section from displaying the
scroll bar, the display control section expands a dis-
play area of the display section where the display
screen image is displayed to a display area of the
display section where when allowing the display sec-
tion to display the scroll bar, the scroll bar is dis-
played.

3. The display device according to claim 1, wherein
when the object is present in the range of data dis-
played as the display screen image on the display
section, the display control section determines
whether, when the display screen image is scrolled,
display contents presented by the display screen im-
age after being scrolled are changed from display
contents presented by the display screen image be-
fore being scrolled, and the display control section
allows the display section to display the scroll bar
when determining that the display contents remain
unchanged.

4. The display device according to claim 3, wherein
when the object present in the range of data dis-
played as the display screen image on the display
section is an object formed of the same object
aligned in a scrolling direction, the display control
section determines that the display contents pre-
sented by the display screen image after being
scrolled remain unchanged from the display con-
tents presented by the display screen image before
being scrolled.

5. The display device according to claim 1, wherein
when the object is present in the range of data dis-
played on the display section and the object is a
graphic object, the display control section keeps the
display section from displaying the scroll bar, while
when the object is present in the range of data dis-
played on the display section and the object is a char-
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acter object, the display control section allows the
display section to display the scroll bar.

6. A display control method comprising:

an object detecting step of detecting an object
contained in display target data to be displayed
on a display section;
a gesture acceptance step of accepting a scroll
gesture on a display screen image displayed on
the display section based on the display target
data; and
a display control step of allowing, based on the
scroll gesture accepted in the gesture accept-
ance step, the display section to provide a scroll-
ing display, wherein whether the object detected
in the object detecting step is present in, of the
display target data, a range of data displayed as
the display screen image on the display section
is determined, the display section is kept from
displaying a scroll bar in presence of the object
in the range of data, and the display section is
allowed to display the scroll bar in absence of
the object in the range of data.
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